Background: Individuals commonly present for emergency psychiatry services for reasons related to their use of alcohol or illicit drugs. This study assessed the prevalence of these phenomena and explored characteristics distinguishing emergency psychiatry admissions with versus without presenting problems related to substance use.
Introduction

Background
Studies have long documented the high prevalence and adverse impact of comorbid substance use on the course and treatment of persons with psychiatric problems. The National Institute of Mental Health Epidemiological Catchment Area (ECA) study [1] found that persons with a mental illness had more than twice the rate of alcohol abuse, and four times the rate of drug abuse, compared to persons without a mental illness. Both the ECA [2] and the National Comorbidity Survey [3] found that most people in need of substance abuse treatment services did not receive these services. However, among those who do access addiction treatment services, studies suggest that a large proportion reported obtaining them in the general medical sector, particularly in emergency departments [4] [5] [6] or specialty emergency psychiatry settings [7, 8] . Table 1 summarizes several studies' findings regarding the high prevalence of substance abuse among emergency psychiatry patients. Though rates vary across studies, results indicate that substance abuse is involved with 20% to 50% of the cases encountered in emergency psychiatry settings. Even among persons who are homeless, substance abuse has been found to significantly increase the chances of accessing emergency psychiatry services [9] . Unfortunately, emergency medical settings are unlikely to screen for potential substance abuse problems, substantially reducing their patients' chances of receiving substance abuse treatment services.
Demographic and clinical characteristics have been linked to increased risk for substance abuse among emergency psychiatry patients. With respect to demographics, African American ethnicity and male gender have been related to increased risk [10, 11] . Clinically, studies have documented higher rates of substance use among emergency psychiatry patients with a psychotic disorder [12, 13] .
Substance abuse presents significant challenges to providing emergency psychiatry patients with the most effective care. First, these patients are more difficult to treat. Compared to emergency psychiatry patients who do not abuse substances, those with substance abuse problems often require higher levels of behavioral management, spend more time in the psychiatric emergency room, and are more likely to present as suicidal [12] . Second, emergency psychiatry patients with comorbid substance abuse problems are typically more costly to treat; this is because they often utilize significantly more emergency department services, including a greater number of emergency department readmissions, as compared to those with no co-occurring substance use issues [13, 14] . Third, emergency psychiatry patients with substance-related problems are also significantly less likely than those without substance use problems to follow up on referrals made to community treatment agencies [15] . For all of these reasons, it is important to identify and address substance misuse in order to provide optimal care for individuals receiving emergency psychiatry services.
Goals of This Investigation
The purpose of this exploratory study was to determine the extent to which involvement with alcohol or drugs (i.e., substance involvement) was related to reasons for seeking care in emergency psychiatry settings. Additionally, this study further sought to identify characteristics (i.e., demographic, medical, clinical, behavioral, and insurance-related) that distinguish emergency psychiatry patients whose presenting problem(s) relate to their substance use, and also to distinguish admissions whose only presenting problem(s) were related to substance use.
Methods
Study design
This study utilized interview methods with all consecutive patients admitted to one of three participating emergency psychiatry departments over a three month period.
Setting
Data collection occurred at one of three participating hospitals in Florida's Tampa Bay area. Data entry and analysis took place at University of South Florida.
Selection of participants
The sample included 2,161 consecutive patient admissions to one of three participating emergency psychiatry service departments. Participants were rather evenly distributed across the three hospitals, with each hospital contributing 662, 720, and 779 cases. Participants arrived at a hospital's emergency psychiatry service department by one of two methods. In the more common scenario, participants (n=1,238) were triaged to emergency psychiatry services after an emergency room intake nurse determined the patient to have a psychiatric history or active symptoms of a psychiatric disorder. Alternatively, other participants (n=923) presented directly to emergency psychiatry department because they were brought to the hospital under Florida's mental health-related involuntary commitment law, more commonly known as the Baker Act [16, 17] . Because all three participating hospitals were designated as "Baker Act receiving facilities," they were allowed to receive patients in this manner.
Methods of measurement
Hospital intake staff completed intake interviews on all patients presenting for emergency psychiatry services at one of the three participating sites. Interviews were guided by an intake assessment form that was standardized across all three participating hospitals. Interview items concerned participants' demographics, arrival mode, referral source, legal status, medical history, and insurance coverage. Information on each patient's presenting problem(s) was documented in narrative text format. Interviewers wrote information directly onto the standardized intake assessment form, and the information was later entered into a computer database. Interviewers used interview findings as well as their professional judgment when completing the presenting problem(s) field.
Data collection and processing
Before any data were collected, all study procedures were first approved by the University of South Florida's Institutional Review Board, including appropriate methods related to informed consent. Upon arrival at the emergency psychiatry service department, all participants completed the standardized intake assessment interview with an emergency psychiatry department nurse who was employed by the hospitals and had no knowledge of this study's focus on substance involvement.
Outcome measures
The intake survey included an open-ended question for describing the presenting problem(s) and reason(s) for seeking emergency psychiatry services. This item was coded to indicate which of the following eight problems contributed to each patient's immediate need for emergency psychiatry services: 1) violence, 2) suicide, 3) police involvement, 4) domestic violence, 5) involvement with alcohol and / or drugs (substance involvement), 6) medication issues, 7) other mental health problems (e.g., panic attack, hearing voices), and 8) other non-psychiatric problems. Problem categories were not mutually exclusive, so multiple presenting problems could be related to a patient's need for emergency psychiatry services. Presenting problems related to alcohol and drugs were labeled "substance-involved" and generally included cases in which patients were intoxicated or withdrawing from substances, suffered injuries as a result of substance use, or were experiencing medical complications of drug use. A second variable called "substance-only" admissions was created to indicate cases whose only presenting problem was listed as substance involvement.
Importantly, police involvement was not classified as a presenting problem if the police were listed as the arrival mode but were not mentioned in the presenting problem text field. The "other nonpsychiatric problem" category was used to document instances in which additional non-psychiatric problems accompanied the psychiatric emergency, and no patients presented with only an "other non-psychiatric problem."
Primary data analysis
All analyses were performed using SPSS 22.0. In the first phase of the analyses, demographic, clinical, and medical information was compared between cases with versus without substance involvement documented among the presenting problems.
Chi-square tests were used to compare the two groups on . Substance involved admissions were more likely to be separated or divorced and living independently, whereas cases unrelated to substance use were more likely to be single and living with parents or in a residential facility such as a nursing home, group home, or other assisted living facility. These differences in residential status are not likely attributable age differences, as the groups did not differ significantly with regard to average age (p=0.648). There were also significant employment differences, χ 2 (6,1943)=109.33, p<0.001, though employment rates were low for both groups. Admissions with presenting problems unrelated to substance involvement were most likely to be on disability (39.4%) or unemployed (22.0%), while substance-involved admissions were most likely to be unemployed (37.1%) or employed (27.9%).
Cases varying in substance involvement also differed significantly with respect to their referral source, χ 2 (4,1675)=48.18, p<0.001. Though the group of substance-related admissions was more likely to be referred to the hospital from a private residence, this was still the most common referral source for both groups. Admissions unrelated to substance involvement were more likely to be referred by a residential home, though this is largely explained by the fact that they were more much likely to be living in one. There were also significant between group differences with regard to insurance coverage, χ 2 (2,1861)=102.48, p<0.001. Substance-involved admissions were more likely to be uninsured, self-pay clients without private or public health insurance coverage, while admissions whose presenting problems were unrelated to substance involvement were more likely to be on public assistance (i.e., Medicaid or Medicare). A comparably sizable proportion in each group had private insurance coverage.
Several clinical and medical characteristics also distinguished admissions whose presenting problems were related to substances (Table 3) [18] .
The second phase of the analyses involved a multivariate binary logistic regression to determine the extent to which various factors distinguished emergency psychiatry cases with substanceinvolved presenting problems. All significant variables from the first phase of the analyses were simultaneously entered as predictors, with the dependent variable being a dichotomous variable indicating presence or absence of substance involvement among the presenting problems.
The predictors were simultaneously entered in a forward step-wise fashion to assess their ability to predict substance-involved emergency psychiatry admissions while controlling for the effects of other variables in the model. A second logistic regression model was run in a similar manner using the same set of predictors, but this equation was set to predict admissions whose only presenting problem was listed as substance involvement. While the first regression equation predicted whether participants' presenting problems were substance-related, the second sought to find predictors associated with admissions whose presenting problems were documented as attributable solely to substance involvement. Table 2 presents the overall sample demographics in the rightmost column. Patients averaged just under forty years of age (M=39.2, SD=17.1) with a slight majority being female (51.9%). Most patients were single (61.3%), followed by those who were separated / divorced (18.7%), married (15.8%), or widowed (4.3%). Patients most commonly described their living arrangements as living independently (29.7%), with a spouse or relatives (26.5%), or with parents (20.6%). Most patients reported being either on disability (36.0%) or unemployed (25.5%), with fewer reporting being employed (19.0%) or a student (12.2%). Patients were referred to the hospital from a variety of sources, though they were most commonly referred from their residence (56.5%). Other common referral sources included residential homes (10.6%) and physicians or hospitals (9.3%). Patients were most commonly brought to the emergency psychiatry room via law enforcement (29.7%), an ambulance (25.8%), or family members (18.2%), though some patients brought themselves to the emergency psychiatry service (17.3%). The vast majority of patients were ambulatory (95.2%) upon presenting for services, with few using walkers (2.3%) or wheelchairs (1.9%) or being bed bound (0.4%). With regard to legal status, nearly half of the admissions presented to the emergency psychiatry department on a voluntary basis (47.4%), with 52.6% arriving through Florida's involuntary commitment law (Baker Act). Few patients reported past property destruction (3.7%), fire setting (0.9%), or animal cruelty (0.5%). Nearly one in twenty patients (4.7%) reported being the victim of sexual abuse, with slightly more reporting victimization by physical abuse (5.4%). Patients most commonly =0.22. Several variables were significant predictors of substance-involved admissions. With regard to demographics, results indicated male emergency psychiatry patients were 1.85 times more likely than female emergency psychiatry clients to present for services at least in part due to substance-related reasons, p<0.001. Separated or divorced participants were more than twice as likely (OR=2.04) as those who were single to present for services due at least in part for substance-related reasons, p=0.002. The odds of presenting for services due to substance involvement were significantly reduced for patients involved emergency psychiatry cases reported being prescribed significantly fewer medications (2.4 vs. 3.3), t(759) = 6.301, p<0.001. who were students rather than unemployed (OR=0.27, p=0.002) and for those who were on public assistance (i.e., Medicaid or Medicare) rather than self-pay clients (OR=0.37, p<0.001). The odds that emergency psychiatry patients' presenting problems were substance-related were also significantly reduced among homicidal (OR=0.12, p=0.041) or anxious (OR=0.65, p=0.016) patients.
Results
Characteristics of study subjects
Using the same set of predictors that were entered into the first logistic regression model, a second logistic regression was run in order to predict admissions whose only presenting problem was substance involvement. The previous two predictors dealing with presenting problems (i.e., violence, homicide) were left out of the model, though, because they could not occur in cases whose only presenting problem was substance-related, which was what this model was predicting. The overall model was statistically significant, χ 2 (22)=71.94, p<0.0001, Nagelkerke R 2 =0.18. The model was similar to the previous one except that gender, employment status, and insurance type were no longer significant predictors. Separated or divorced participants were more than three times as likely (OR=3.30, p<0.001) as those who were single to present for services for only substance-related reasons. The odds that emergency psychiatry clients' presenting problems were only related to substance involvement were also significantly reduced among anxious patients (OR=0.54, p=0.031).
Limitations
This study did not use intake interviews that were previously validated in other investigations. Rather, interviewers conducted standardized psychiatric interviews that were developed in conjunction with their clinical and administrative staff. As such, Dual Diagnosis: Open Access ISSN 2472-5048 this study can be considered to be naturalistic in the sense that assessment materials were more representative of what is commonly used in other emergency psychiatry departments located outside of University settings. Another limitation is the fact that interview findings regarding substance involvement were not corroborated with biological screening tests. Last, no information on the specific substance (e.g., alcohol, cocaine) and severity of problems was obtained.
Discussion
Traditional behavioral health service systems tend to focus on either mental health or substance abuse treatment services. The elevated rates of co-occurring mental health and substance use disorders consistently documented among emergency psychiatry patients underscores the insufficiency of the fragmented system in offering effective, integrated services for this population. Identifying substance misuse among emergency psychiatry patients is a necessary first step towards addressing their treatment needs. Once identified, patients can be offered a brief intervention and/or can be referred to substance abuse treatment services as appropriate. Because of the severe nature of the problems prompting patients to seek emergency psychiatry services, the emergency department visit itself has been referred to as a teachable moment in which patients may be more receptive to advice or referral for additional services. Brief substance abuse counseling interventions delivered in emergency departments [19, 20] have proven effective, and there is evidence that motivational interviewing can effectively be used as brief interventions in these settings [21] , even when implemented by staff not specializing in addictions treatment. Barrett and colleagues (2006) used a randomized controlled trial to demonstrate the effectiveness of having an alcohol health worker (AHW) deliver a brief intervention to patients with hazardous drinking patterns [22] . Six-month follow-up results indicated that patients randomly assigned to the AHW condition drank significantly less than patients assigned to an information only control condition, and that delivering the AHW condition was no more costly than the information only control.
Obtaining information on emergency psychiatry patient substance use can also shed light on other important aspects of the emergency psychiatry treatment process, as it has been linked both to higher likelihood of leaving the hospital against medical advice and also to lower follow-through on referrals. For instance, Solomon and Gordon (1988) found that emergency psychiatry patients identified as having substance-related problems were significantly less likely than those without substance use problems to follow up on referrals made to community treatment agencies [15] . Bradley and Zarkin (1997) noted that individuals with substance use disorders were more likely to leave the hospital against medical advice [7] .
Results of the present study confirm the high rates of substance use among emergency psychiatry patients found in prior studies. Importantly, this study involved administration of a standardized interview to a large sample of over 2,000 consecutive admissions to three separate emergency psychiatry centers. While the structured interviews revealed that over 23% of admissions presented for emergency psychiatry services due at least in part to their involvement with alcohol or drugs, nearly 8% presented for services due solely to their involvement with these substances. Though prior studies have documented high rates of substance involvement among emergency psychiatry patients, this study extends those findings by further examining characteristics associated with admissions whose presenting problems were noted as consisting solely of substancerelated issues. This extension is important, especially provided the well documented costly nature of these individuals' service needs.
Analyzing data from the 2004 National Hospital Ambulatory Medical Care Survey (NHAMCS), Kunen and colleagues (2006) found that individuals with psychiatric comorbidity treated in emergency rooms were five times more likely to be hospitalized than those with a single psychiatric disorder [23] . Further, they reported that the most frequent psychiatric comorbidities involved substance use disorders. Individuals with unmet substance abuse treatment needs who received services in an emergency room were 81% more likely to be admitted during their emergency room visit, and were 46% more likely to have reported making at least one ER visit in the previous 12 months [24] . These authors suggested that each ER patient with an unaddressed addiction problem cost an additional $1,568. Therefore, aside from being able to help patients secure assistance for their substance abuse treatment needs, appropriate identification of such needs can result in significant cost savings for hospital-based emergency care settings.
Mc Alpine and Mechanic's (2002) analysis over 2,600,000 emergency room admissions by clients with a primary mental health diagnosis found that most patients (36%) were either on public assistance (Medicare or Medicaid) or had no insurance (26%), with fewer being covered by private insurance (25%) or another form of insurance (14%) [25] . Solomon and Gordon (1988) similarly noted public assistance to be the primary payer source among their sample of 114 emergency psychiatry patients [15] . Findings from our total sample of emergency psychiatry patients resemble these, but our results extend these by indicating that a subset of substance-involved emergency psychiatry patients differ significantly in their sources of insurance coverage. Our results indicate that substance-involved emergency psychiatry admissions were significantly more likely to be uninsured, whereas the cohort of emergency psychiatry admissions who's presenting problems were not documented to be substancerelated were significantly more likely to be on public assistance. Though the groups did not differ in their likelihood of being on private insurance, the finding that substance-involved emergency psychiatry admissions were significantly more likely to be uninsured is a cause of concern alongside findings indicating that this population also requires more intensive and costly services [12] [13] [14] , including a greater number of emergency department readmissions if substance use remains unaddressed. Thus, improved identification, referral, and treatment of substance use disorders in emergency departments could result in decreased use of emergency healthcare services and overall costs as well as improved patient health outcomes.
Despite their increased costs, substance involved emergency psychiatry patients do not exhibit increased violence when Previous studies have failed to reach consensus with regard to the relationship between suicidality and substance use among emergency psychiatry patients. While Sanguineti and Brooks (1992) found that emergency psychiatry patients screening negative for substances were more likely to be committed for suicidal behavior (total sample size=247), Breslow et al. (1996) found that substance abusing psychiatric emergency room patients were more likely to present as suicidal (total sample=294). Using a markedly larger sample of emergency psychiatry patients which resulted in increased statistical power to detect significant differences, the present study of 2,161 consecutive admissions failed to find any differences in rates of suicidality between emergency psychiatry patients varying in their substance involvement. Though it may be possible that specific substances like alcohol may be related to increased suicidality among emergency psychiatry patients, these studies failed to differentiate between different drugs of abuse.
Because limited resources often preclude universal or widespread implementation of costly biologically-based alcohol and drug screening procedures in emergency psychiatry settings, the current study's authors agree with recommendation promoted by Dhossche and Rubinstein (1996) 
